systems were employed as shown in Table 1 .
Addition and Removal of Iron
The Iron (111)/V complex was formed by a modification of the method of MOORE and EMERY' . Excess FeSO,.7H2O was added to an aqueous solution of V and the resulting mixture aerated for three hours at room temperature by agitation on a reciprocal shaker . Ferric ion produced by the aerial oxidation of ferrous ion combined with V to produce the red-brown complex which was purified by extracting into chloroform. Removal of ferric ion from triacetylfusigen was achieved by the method of DIEKM.ANN and ZAHNER101
Results

Production and Isolation of Antibiotic V
The strain of A. nidulans used was a green-sporing prototroph, designated MRE 628 . Suspensions of conidia from CM agar slants were inoculated into 100-m1 conical polypropylene shake flasks containing 20 ml of the "low-iron" medium . Flasks were incubated at 25°C on a rotary shaker running at 220 rpm with a 5-cm throw.
Antibiotic concentration, monitored by agar diffusion assay against Proteus vulgaris strain MRE 1127, reached a maximum of about 100 mg/liter after 4 days. Shake flask cultures were harvested by filtration through muslin and the mycelium discarded. The antibiotic V was extracted into chloroform at pH 4 and after drying over anhydrous sodium sulphate, the solvent removed under vacuum . The concentrate was dissolved in methanol, applied to a Sephadex LH2O column and eluted with methanol .
Active fractions were detected by the red-brown coloration produced on adding FeC13 . Final purification was achieved by adsorption onto silica gel in a solvent of 15% (v/v) methanol in ethyl acetate , and eluting with the same solvent.
In a typical extraction, 450 mg of V were obtained from 10 liters of culture filtrate (yield 45 %) .
This preparation when converted to the iron (111) complex was homogeneous on silica gel TLC in five solvent systems (see later section).
Subsequently, 83 natural isolates of A. nidulans were grown under the above conditions . Culture filtrates of 63 gave antibiotic activity against P. vulgaris. Five of these , University of Birmingham isolates 31, 33, 43, 51 and 138, were examined further; all synthesised a compound chromatographically indistinguishable from the antibiotic elaborated by strain MRE 628. The ability to synthesise V is clearly widespread among natural isolates of A. nidulans. Biological Properties of Antibiotic V The antibiotic activities of V and DFTAF were compared against microorganisms grown in the complex medium (DST) and chemically defined minimal medium (MM) given above ( Table 2) . In DST agar, both were active against Bacillus breris and all the Proteus species tested, and Staphylococcus aureus was also partially inhibited by low levels of each hydroxamate.
Although Bacillus subtilis was insensitive in DST, it became sensitive to both antibiotics after growth in MM. Neither TAF nor the iron (111)/V complex displayed antibiotic activity against any of the organisms tested.
The antimicrobial spectrum of DFTAF has been reported by ANKE8' who tested this compound in a complex and a minimal medium; the latter was defined as "iron-free".
Activity was limited to a small number of Gram-positive and Gram-negative bacteria in complex medium, but extended to a (no growth) 150 -Assays were performed in bioassay plates (None, Denmark) containing 100 ml of agar seeded with overnight broth cultures of organisms grown in nutrient broth (for DST plates) or mineral salts glucose (for MM plates). Whatman paper discs, 8 mm in diameter, were impregnated with 1 ti 150 jig of V or 10-50 tag of DFTAF and placed on the surface of the agar in bioassay plates. After storage for 2 hours at 4°C, plates were incubated overnight at 30`C for B. brevis and at 37`C for all other organisms.
Iron contents: DST; 1.2 tig'ml, MM; 0.7 !cg/ml. ** Partial inhibition only . (Table 2 ).
Discussion
The antibiotic V from A. nidulans is similar, and probably identical, to desferritriacetylfusigen.
The latter was first reported as a metabolite of 4 Aspergilli from the Aspergillus fumigatus taxonomic
•~ ~ group: A. fumigates met. helvolus, A. fumigates var. ellipticus, A. bre viceps and A. aureoles1-. MOORE and EMERY9' described the production of DFTAF and other N"-acetylfusarinines by a species of Penicil/iunr grown in a low-iron medium.
This metabolite has subsequently been identified by ANKE8' among the antibiotics elaborated by Aspergillus deflectus, a member of the A. ustus taxonomic group.
ANKE8' also reported DFTAF to be produced by other, unspecified, Penicillin and some Basidiomycetes. It is therefore, a metabolite of fairly widespread occurrence among fungi, especially Aspergilli, and its identification as a product of a member of the A. nidu/ans group is not surprising. A major feature of the antimicrobial activity of DFTAF under the assay conditions described was its strong in vitro activity against Proteus species. The only other fungal trihydroxamic acid reported to have antibiotic activity is desferrioxamine B, which also inhibits P. vulgaris131. The mechanism of antibiotic action of DFTAF may involve the complexing of free iron.
Other trihydroxamates could behave similarly since iron-binding is a feature of these compounds. The compound DFTAF may be considered a primary metabolite having a role in iron transport and possessing fortuitous antibiotic activity, rather than an atypical secondary metabolite.
